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(54) Optieal fibre cable installation 

(57) A tool (W) is used for positioning an O-ring (26) over blown optical fibre tubing (6) passing through an 
aperture (7) in a cavity wall (8a, 8b). The tool (W) comprises a hollow mandrel (19) through which the tubing (6) 
can pass, a handle (21), and a collar (20) positioned between the handle and the mandrel. The mandrel (19) has 
a length such that when the tool is used to push an O-ring (46) over the tubing (6), the O-ring (26) is positioned 
substantially in the centre of the cavity between the two wall portions (8a, 8b). The tool can also be used to 
insert the two piece plastic customer lead in units (Q into the wall (8a, 8b). 
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This invention relates to optical fibre customer lead 
in (CM), that is to say to the way in which optical fibres 
(such as telecommunications optical fibres) are led into 

5 customers' premises. 

In the United Kingdom, the telecommunications network 
includes a trunk network which is substantially completely 
constituted by optical fibre, and a local access network 
which is substantially completely constituted by copper 

10 pairs. Eventually, it is expected that the entire network, 
including the access network, will be constituted by fibre. 

The ultimate goal is a fixed, resilient, transparent 
telecommunications infrastructure for the optical access 
network, with capacity for all foreseeable service 

15 requirements. One way of achieving this would be to create 
a fully-managed fibre network in the form of a thin, 
widespread overlay for the whole access topography, as this 
would exploit the existing valuable access network 
infrastructure. Such a network could be equipped as needs 

20 arise, and thereby could result in capital expenditure 
savings, since the major part of the investment will be the 
provision of terminal equipment on a 'just in time' basis. 
It should also enable the rapid provision of extra lines to 
new or existing customers, and flexible provision or 

25 reconfiguration of telephony services. 

In order to be completely future proof, the network 
should be single mode optical fibre, with no bandwidth 
limiting active electronics within the infrastructure. 
Consequently, only passive optical networks (PONs) which can 

30 offer this total transparency and complete freedom for 
upgrade, should be considered. 

In a PON, a single optical fibre is fed out from the 
exchange head-end (HE), this fibre being fanned out via 
passive optical splitters at cabinets and distribution points 

35 (DPS) to feed optical network units (ONOs). The ONOs can be 
in customers' premises, or in the street serving a number of 
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ciistomers. Ibe use of optical splitters enables sharing of « 
feeder fibre and exchange based optical line termination 
(OLT) equipment, thereby giving PONs a cost advantage. In « 
the United Kingdom, simplex FONs are planned, so that each 
S customer is serviced by a pair of optical fibres. 

In order to achieve the goal of providing a fixed, 
resilient, transparent telecommunications optical fibre 
access network, it will be important to minimise the 
installation costs at each part of the network. The present 

10 invention is concerned with minimising the cost of 
installation of fibre from a customer' s premises to the 
nearest network node, and in partictalar to a cost-effective 
way of getting fibre into a customer' s premises. In this 
connection, it should be noted that the preferred way of 

15 Instcdllng fibre is by the well known fibre blowing process 
(see EP 106590). In this process, fibre iinits (usually a 
two-fibre unit for residential premises) is blown through a 
small diameter (5mm) polyethylene tube. 

The main problem to be overcome in feeding such a tube 

20 into a customer' s premises arises from the fact that the tube 
must be fed along the outer wall of the premises and then 
turned through 90% so as to pass through a hole formed in the 
wall, without giving rise to optical loss in the blown-in 
fibre when it is live. 

25 A known CLI apparatus is constituted by a pair of CLI 

units, one for fixing to the external surface of a customer' s 
premises wall and one for fixing to the internal surface of 
that wall. Each of these units is fairly large, as it 
accommodates a complete loop of tube (fibre), the loop having 

30 a radius greater than the minimum band radius (100mm) for 
this type of tube. The hole drilled through the wall between 
the two CLI uxiits has a fairly large diameter so as to 
accommodate a bend limiting conduit through which the tube 
(fibre) passes between the two units. Not only are these CLI 

35 units relatively large and require the drilling of a 
relatively large diameter hole, but they are also expensive 
and time-consuming to fit. Presently, they are used for 



business premises CLI, where their cost can be justified by 
the number of lines normally Installed for such premises. 
For residential customers, however, which usually have only 
one line, these units are far too expensive. In this 
5 connection, it should be noted that there are 14 million 
residential premises in the United Kingdom. 

Another factor which increases the cost of CLI 
apparatus, is the requirement to provide a gas seal. Thus, 
the tube (for the blown fibre unit) passes through the wall 

10 of a customer' s premises, and so would provide a path for the 
ingress of gases such as natural gas from British Gas pipes 
(which may pass closely adjacent to the blown fibre tube) or 
methane (from any source). Building regulations require that 
residential premises are protected against ingress of such 

15 gases. The known type of CLI unit described above 
incorporates a gas seal constituted by a resin which is 
injected into the tube at the bottom of the loop. This resin 
cannot escape as it is setting, as it is at the low point of 
the loop« One set, the resin provides an effective seal 

20 against the ingress of gases. 

The present invention provides a method of positioning 
an 0-ring around a blown fibre tubing passing through a 
cavity wall via apertures in the two wall portions defining 
said cavity wall, the method comprising the steps of 

25 positioning the 0-ring around the tubing with the 0-ring 
frictionally engaging the tubing, and pushing the 0-ring into 
the cavity between the two wall portions using a hollow 
mandrel through which the tubing passes. 

The invention further provides a tool for positioning 

30 an 0-ring over blown fibre tubing passing through a cavity 
wall, the tool comprising a hollow mandrel through which the 
tubing can pass, a handle, and a collar positioned between 
the handle and the mandrel, wherein the mandrel has a length 
such that when the tool is used to push an 0-ring over the 

35 tube using the method defined above, the 0-ring is positioned 
substantially in the centre of the cavity between the two 
wall portions when the collar engages that surface of the 
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wall adjacent the mouth of the aperture. « 

Preferably, the 0*rlng positioning tool further 
comprises an adapter for engagement with the free end of the • 
mandrel, the adapter being formed with a central bore 
5 contiguous with the hollow mandrel, and with a recess in the 
free end surface thereof, the recess having a depth such 
that, when the tool is used to tap a wall plug of the 
customer lead in unit of claim 8 into an aperture in a wall, 
the free end surface of the adapter engages with the surface 
10 of the wall to prevent the flange at said one end portion of 
the wall plug being driven into the aperture. 

The invention will now be described in greater detail, 
by way of example, with reference to the accompanying 
drawings, in which: - 
15 Figure 1 is a exploded perspective view of a wall plug 

and a bend control piece of a CLI unit constructed in 
accordance with the invention; 

Figure 2 is a plan view of the CLI unit of Figure 1; 

Figure 3 is a cross -section taken through the cavity 
20 wall of a telecommunications network customer, and shows two 
CLI units of the type shown in Figures 1 and 2 in place to 
guide optical fibre into that customer's premises; 

Figure 4 is a perspective view of a fibre insertion 

tool; 

25 Figure 5 is a perspective view of a mini pan 

containing an optical fibre unit; 

Figure 6 is a perspective view of an 0*ring/wall plug 
insertion tool; 

Figure 7 is a perspective view of an adaptor for use 
30 with the tool of Figure 6; 

Figure 8 is a cross-section taken through the adapter 
of Figure 7. 

Referring to the drawings. Figures 1 and 2 show a CLI 
unit C constituted by an externally- fluted wall plug 1 and a 
35 pair of complementary bend control pieces 2. In use, the 
bend control pieces 2 fit together with complementary 
surfaces 2a thereof in engagement. The wall plug 1 and the 



two bend control pieces 2 are each moulded from a ultra 
violet (uv) stable plastics material such as polypropylene. 
One end of the wall plug 1 is formed with an anntilar flange 
la, this flange being a mating fit within complementary 
5 recesses 3 formed in the surfaces 2a of the bend control 
pieces 2. The wall plug 1 is formed with an axial bore lb 
through which, in use, a ttibe containing optical fibre can 
pass. When the CLI unit C is assembled (with the flange la 
of the wall plug 1 positioned within the recesses 3 of the 

10 bend control pieces 2, and with the surfaces 2a in face-to- 
face engagement), the mouth of the bore lb leads to a curved 
channel defined by a pair of complementary grooves 4 formed 
in the surfaces 2a. When in the assembled position, the CLI 
unit C can be fixed to the wall of a customer' s premises by 

15 means of screws (not shown) passing through aligned apertures 
5 pre-formed in the bend control pieces 2. The screws also 
act to fix the two bend control pieces 2 together around the 
flange la of the wall plug 1. When fixed to the wall, the 
engagement of the flange la within the recesses 3 holds the 

20 wall plug 1 firmly with respect to the bend control pieces 2. 

The grooves 4 are such as to curve through 90° with a 
radius of curvature which is 30mm (that is to say the minimum 
bend radius for the standard signal mode optical fibre 
normally used for telecommunications). The grooves 4 have a 

25 diameter of 5. 2mm so as to accommodate the tubing 6 (see 
Figure 3) through which blown fibre is installed. The CLI 
unit C thus constitutes a simple device for guiding optical 
fibre through 90' without subjecting that fibre to bends which 
would cause a significant optical loss. 

30 Figure 3 shows two CLI units C positioned on opposite 

sides of an external cavity wall of a customer' s premises, 
the wall plugs 1 of the units frictionally fitting within 
13mm bores 7 drilled in the inner and outer cavity wall 
portions 8a and 8b respectively. As shown in Figure 3, the 

35 blown fibre tubing 6 passes along the inside surface of the 
inner cavity wall portion 8a, through each of the CLI units 
C, and then along the outside surface of the outer cavity 
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wall portion 8b. !Che tubing 6 can be fixed to the wall « 
portions 8a and 8b by any suitable means. 

When connecting a customer to the nearest network « 
node, it is sometimes preferable to carry out the blowing of 
5 the fibre from outside that customer' s premises. In order to 
provide a complete installation path from the customea:' s NTE 
to a network node, therefore,, it is necessary to provide a 
separate means for installation of fibre from the N7£ through 
the pre-installed tubing 6, to the fibre blowing unit 

10 positioned outside the customer's premises. Figure 4 shows 
a fibre unit installation tool F which can be used for 
mechanically pushing a fibre unit 9 (typically a four-fibre 
unit for a residential customer - two of the fibres being for 
use by the customer, and two being provided as spares) from 

15 a mini pan 10 (see Figure 5). The mini pan 10 is a container 
in which the fibre \init 9 is coiled round a central boss 10a, 
the free end of the fibre unit being fed away from the mini 
pan after passing down through the central boss. 

The fibre unit installation tool F is a modified form 

20 of electric screwdriver, having a motor and a battery 
(neither of which is shown) housed in a handle portion 11. 
The motor drives an output shaft 12 via a factory set 
slipping clutch (not shown). The output shaft 12 is 
connected to a drive wheel 13, the drive wheel engaging, in 

25 use, with an idler wheel 14 mounted on the uzxit F by means of 
a support plate 15. The support plate 15 also supports a 
pair of tube connector grips 16a and a tube guide 16b, these 
being positioned respectively at the entry and exit of the 
nip between the two wheels 13 and 14. The idler wheel 14 is 

30 biased towards the drive wheel 13 by means of a spring 17 

which acts between the handle portion 11 and a plate 18 which . 
is pivotally mounted on the handle portion and which carries 
the support plate 15. 

In order to feed the fibre unit 9 from the mini pan 10 

35 positioned with a customer' s premises, the pre-installed 
tubing 6 is positioned in the guide 16b. The free end of the 
fibre unit is then fed to the nip between the two wheels 13 
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and 14 of the installation tool P. When the tool P is 
activated, the fibre unit 9 is driven through the nip by the 
interengagement of the drive wheel 13 and the idler wheel 14, 
the fibre unit being fed away from the tool via the grip 16b. 
5 The free end of the fibre unit 7 is then inserted into the 
free end of the blown fibre tubing 6 which has already been 
fed to the outside of the customer' s premises via the CLI 
units C. The tool P is capable of feeding about 10 metres of 
the fibre unit 9, and so is quite adequate to feed a 

10 sufficient length of the fibre unit to a blowing unit 
positioned outside the customer' s premises. The slipping 
clutch of the tool P limits the torque that the tool can 
apply, and so protects the fibre unit 9 during the mechanical 
pushing process. The tool F is also provided with a 

15 reversing mechanism, so that it can be used to remove (pull 
out) the installed fibre unit 9 should the need arise. Once 
the free end of the fibre unit 9 has been mechanically pushed 
through the tubing 6 to the outside of the customer' s 
premises, it is then fed into a further blown fibre tubing 

20 (not shown) for blowing through to the network node in- the 
normal way. In this connection, it should be noted that the 
further blown fibre tubing will have already been installed 
from outside the customer' s premises to the network node. 

The fibre unit 9 in the mini pan 10 is provided with 

25 pre-installed tails (not shown) for termination on customer 
electronics (not shown). The advantage of this is that,' 
during installation, the installer does not need a specialist 
splicing kit to connect the optical fibre unit to the 
customer electronics. The fibre unit 9 is also provided with 

30 a stop (not shown) about 100mm from the pre-installed tails. 
In use, the stop will engage with the wheels 13 and 14 of the 
fibre unit installation tool P to prevent the fibre unit 
being pushed right through the tubing 6. 

Figure 6 shows a wall plug/O-ring installation tool W, 

35 the uses of which will be described below. The tool W has a 
hollow mandrel 19, a collar 20 and a handle 21. The mandrel 
19 is made of stainless steel, and both the collar 20 and the 



handle 21 are nade of polyvinyl chloride. The mandrel 19 has 
an internal diameter of 8mm, an external diameter of 12mm and 
a length of 165mm. The handle 21 is provided with a 
longitudinally -extending slot 21a which is contiguous with 
5 the interior of the hollow mandrel 19. A wall plug adapter 
A (see Figures 7 and 8) is provided for use with the tool W. 
The adapter A includes a generally cylindrical member 22 
having a diameter of 30mm, and an axially*extending central 
boss 23 having an outer diameter of 8mm and an internal 

10 diameter of 5. 5mm. A central bore 24 having a diameter of 
5. 5mm extends through the member 22 and the boss 23. A 
longitudinad slot 25 is contiguous with the bore 24, and a 
recess 24a is formed at the mouth of the bore, the recess 
having a depth of 4. 0mm and a diameter that matches the outer 

15 diameter of each of the wall plugs 1. 

The procedure for installing a fibre unit 9 from 
within a customer' s premises to the nearest network node is 
as follows: - 

1) A length of blown fibre tubing (the further tubing is 
20 installed between the network node and the external wall of 
the customer' s premises. This tubing can be routed either 
via a drop cable or underground ducting. 

2} The two bores 7 are drilled through the cavity wall 
portions 8a and 8b from the inside of the premises, and a 
25 suitable length of blown fibre tubing (the tixbing 6) is 
pushed through from the inside of the premises to the 
outside. 

3) The external CLI unit C is fitted over the blown fibre 
tubing 6. To do this, the wall plug 1 is threaded over the 

30 free end of the tubing 6, and the wall plug is tapped into 
the bore 7 using the tool W and the adapter A. In this 
connection, the adapter A is fitted to the free end of the 
mandrel 17 of the tool W by engaging the boss 21 thereof 
within the hollow end of the mandrel. The tiibing 6 emerging 

35 from the wall plug 1 is threaded through the hollow mandrel 
17 and out through the slot 19a in the handle 19. The 
flanged end portion of the wall plug 1 is then fitted into 



the enlarged diameter portion 22a of the adapter A, and the 
wall plug tapped into the bore 7 by hammering against the 
free end of the handle 19. As the tubing 6 can exit the 
handle 19 via the slot 19a, this tapping in can be 
5 accomplished without damaging the tubing. The wall plug 1 is 
tapped into the bore 7 until the end face of the adapter 
member 20 engages the external surface of the outer wall 
portion 8b. The tool W and the adapter A are then removed. 
The depth of the enlarged portion 22a of the adapter member 
10 20 is such that the flange la at the end of the wall plug 1 
projects beyond the external surface of the wall portion 8b 
sufficiently to permit the bend control pieces 2 to be 
assembled to the wall plug with their recesses 3 engaging 

around the flange. 

15 4) The tubing 6 and the tubing leading to the external 
node are then cut to length ready for connectorisation. A 
guaranteed seal connector (not shown) may then be used to 
connect the two lengths of tubing together. 
5) An 0-ring 26 (see Figure 3) is then positioned over 

20 the tubing 6 within the cavity of the wall using the tool W. 
In order to insert the 0-ring 26, it is positioned around 
that portion of the tubing 6 which projects into the 
customer' s premises, and the mandrel 17 is pushed into the 
bore 7 over the tubing 6 from the inside. The tool W is 

25 pushed fully into the bore 7 until the collar 18 engages with 
the internal surface of the inner wall portion 8a. The tool 
W is then withdrawn, leaving the 0-ring 26 in position 
substantially at the centre of the cavity. In this 
connection, it should be noted that the 0-ring 26 has a 

30 thickness such that it frictionally engages around the tubing 
6, The length of the mandrel 17 (165mm) is chosen to ensure 
that the 0-ring 26 is positioned substantially centrally, the 
normal thickness of a cavity wall portion being 112. 5mm, and 
the gap between the two wall portions being 50mm. The 0-ring 

35 26 is required to prevent the ingress of moisture along the 
tubing from the outside of the premises to the inside. Once 
positioned as a friction fit around the tubing 6, any 
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moisture travelling along the tubing from the outside hits 
the 0-rlng 26 and drops down Into the cavity between the wall 
portions 8a and 8b. 

6) The Internal CLI unit Is then placed In position. 
5 This Is accomplished In a similar manner to that In which the 
external CLI unit C is positioned, that is to say the wall 
plug 1 is threaded over the free end of the tubing 6, the 
wall plug Is tapped Into the bore 7 in the internal wall 
portion 8a. 

10 7) The fibre unit 9 is then pushed through from the 
Inside of the customer' s premises to the outside using the 
installation tool F. The fibre unit 9 is pushed only as far 
as the external connector used to connectorise the tubing 6 
and the further tubing which extends to the network node. 

15 8) The two bend control pieces 2 of the internal CLI C 
are then assembled to their tapped-in wall plug 1. 

9) The external connector is removed, and the fibre unit 
is blown along the further tubing to the network node using 
standard fibre blowing ec[ulpment. The external connector is 

20 then re-made, and the fibres of the fibre units are spliced 
to system fibres within the network node. 

10) Where the tubing 6 is fixed to the external wall in a 
generally vertical configuration, two holes are formed in the 
tubing adjacent to the external CLI unit C using a special 

25 tool. A mastic is injected into the lower of these two holes 
to act as a dam. A two-part resin (sealant) is then injected 
into the upper of the holes and allowed to set. The mastic 
dam previously injected into the lower hole prevents the 
sealant from escaping whilst it sets. Alternatively, where 

30 the tubing 6 is lead away from the external CLI unit C in a 
generally horizontal direction, three holes are formed in the 
tubing adjacent to the CLI unit, mastic is then injected into 
the two outer holes, and sealant is injected into the central 
hole. In either case, effective gas blocking is provided to 

35 prevent ingress of gases from the outside into the customer' s 
premises. 

11) The pre-ins tailed tails of the fibre unit 9 are then 
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terminated on the optO'-eleotronics of the customer' 8 network 
termination equipment (not shown). 

It will be apparent that modifications could be made 
to the arrangements described above* For example, the pre- 
5 installed tails provided on the fibre unit 9 could be 
replaced by optical connectors which could terminate on an 
optical coxmector termination box B (see Figure 3) positioned 
conveniently adjacent to the internal CLI C. It would also 
be possible to modify the tool F by replacing the guide plate 
10 assembly by an air injector unit of the type described in the 
specification of our co-pending International patent 

application filed on 2 March 1995 and entitled 

"Optical Fibre Installation Tool". 
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CLAIMS 

1. A method of positioning an 0-ring around a blown fibre 
tubing passing through a cavity wall via apertures in the two 
wall portions defining said cavity wall, the method 
5 comprising the steps of positioning the 0-ring around the 
t\ibing with the 0-ring frictionally engaging the tubing, and 
pushing the 0-ring into the cavity between the two wall 
portions using a hollow mandrel through which the tubing 
passes. 

10 2. A tool for positioning an 0-ring over blown fibre 
tubing passing through a cavity wall, the tool comprising a 
hollow mandrel through which the tubing can pass, a handle, 
and a collar positioned between the handle and the mandrel, 
wherein the mandrel has a length such that when the tool is 

15 used to push an 0-ring over the tubing using the method of 
claim 1, the 0-ring is positioned substantiatlly in the centre 
of the cavity between the two wall portions when the collar 
engages that surface of the wall adjacent to the mouth of the 
aperture. 

20 3. A tool as claimed in claim 2, the tool being adapted 
for use with a customer lead unit for guiding an optical 
fibre transmission line through an aperture in the wall of a 
customer' s premises, the unit comprising a hollow wall plug 
which is frictionally engageable within said aperture, and a 

25 pair of complementary bend control pieces, the bend control 
pieces being formed with grooves which interengage with a 
flange formed at one end of the wall plug to grip the wall 
plug between the two bend control pieces, the adaptation 
comprising an adapter for engagement with the free end of the 

30 mandrel, the adapter being formed with a central bore 
contiguous with the hollow mandrel, and with a recess in the 
free end surface thereof, the recess having a depth such 
that, when the tool is used to tap the wall plug of the 
customer lead in unit into said aperture, the free end 



surface of the adapter engages with the surface of the wall 
to prevent the flange at said one end of the wall plug being 
driven into the aperture. 
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